
PATENT SPECIFICATION 

NO DRAWINGS 
Inventors: DONALD BUCKLEY and JOSEPH GLASSMAN 



Date of filing Complete Specification: July 28, I960. 
Application Date: Aug. 14, 1959. No. 28914/59. 

Complete Specification Published: May 16, 1962. 



896,472 



Index at acceptance:— Classes 2(4), P1D(1:2:3:4) ; and 2(3), C1P2(C5:D3). C2B3(A4:B:P: 

G7). 

International Classification:— C09b. C07d. 

COMPLETE SPECIFICATION 

New Azo Colouring Matters containing 2-HydroxyquinoIine 

Residues 



10 



15 



J 



20 



25 



30 



35 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particulariiy described in and by the 
following statement: — 

This invention relates to new azo ccriouring 
matters and more particularly it relates to new 
azo colouring matters suitable for the coloura- 
tion of textile materials, paints, printing inks, 
rubber, artificial poljmieric materials and fibre 
forming materials. 

According to the invention we provide the 
new azo colouring matters which in one of 
their tautomeric forms are of the formula: — 



■N = N< 



wherein A stands for the residue of a coupling 
component devoid of sulphonic add and carb- 
oxylic acid groups and the ring B carries not 
more than 2 substituents selected from die 
following: — ^halogen atoms and alkyl and 
aikoxy groups of not more than 4 carbon 
atoms. 

As examples of substituents carried by the 
ring B there may be mentioned chloro, bromo, 
methyl, ethyl, methoxy, ethoxy and iso- 
propoxy. 

As examples of coupling components, the 
residue of which may be represented by A 
there may be mentioned phenolic coupUng 
components and those wWdi contain a keto- 
methylene group. More specifically tiiere may 
be mentioned the azoic coupling components 
which are listed on pages 2613 to 2628 of 
. ••QrfcHjf Jndcx^^ecoxKl Edition 1956 (pub- 



lished jointiy by the Society of Dyers and 
Colourists and the American Association of 
Textile Chemists and Colorists). There may 
also be mentioned the arylides of acetoacetic 
acid, benzoylacetic acid and the like; also 
heterocyclic coupling components for example 
the pyrazolones and hydroxyquinolines. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of the new azo colouring matters as herein- 
before defined which comprises coupling a 
coupling component devoid of sulphonic acid 
and carboxylic acid groups with a diazotised 
amine of the formula : 

.CH, 




wherein the ring B carries substituents as 
stated above. 

The process of the invention may con- 
veniently be carried out by mixing a solution 
or suspension of the diazotised amine with an 
alkaline solution or suspension of the coupling 
component, stirring tiie mixture until the 
coupling is completed and isolating the pre- 
cq>itated colouring matter by filtration and 
washing, and, if cfesired, drying the colouring 
matter. 

If desired, mixtures of coupling components 
or mixtures of the diazotised amines may be 
used in the process of the invention. 

As examples of coupling components which 
may be used in the process of the invention 
there may be mentioned azoic coupling com- 
ponents such as y?-naphtfaol and the arylamides 
of 2 - hydroxy - 3 - naphdoic add, for 
example 2 - hydroxy - 3 « naphthoicanilide, 
2 - hydroxy - 3 - naphthoic(5^ - diloro - 2^- 
mctfaylanilide), 2 - hydroxy - 3 - naphthoic- 
(4* - methosy - 2* - mctfayianiKde).. There 
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may also be mentioned heterocyclic com- 
pounds for example 1 - arylpyrazolones such 
as 1 - phenyl - 3 - meihyl - pyrazolone, 1- 
p - tolyl - 3 - methyl - pyrazolone, 1 - (4^- 
5 methoxyphenyl) - 3 - methyl - pyrazolone and 
and quinoline derivatives such as 2:4- 
dihydroxyquinoline, and especially there may 
be mentioned acetoacetic and benzoylacetic 
arylides such as acetoacetanilide, acetoacet- 
10 a-taluidide, acetoacet-/)-toluidide, acetoacct-^ 
anisidide^ acetoacet-o-diloranilide, acetoacet- 
/>-amsidide, acctoacer-/>-chloranilide3 acetoacet- 
2 : 4-dimethylanilidc, acetoacet-p-phenctidide, 
acetoacet -2:5- dimethoxyanilide, acetoacet- 
ic 2:4- dimethoxyanilide, aceto-4-chloro -2:5- 
dimethoxyanilide, acetoacet - 5 - chloro -2:4- 
dimethoxyanilide and benzoylacetanilide. 

The amines used in the process of the inven- 
tion may be obtained by condensation of the 
20 appropriately substituted w-phenylene diamine 
with acetoacetic ester for example by the 
process described in "Berichte der Deutsche 
Chemishe Gesellsdiaft*' 1898, volume 31, page 
796, for the condensation of w-phenylene 
25 diamine with acetoacxtic ester to give 7- 
amino-2-hydroxy-4-methyl-quinoline. 

As examples of amines which may be tised 
in the process of the invention there may be 
mentioned 7 - amino - 2 - hydroxy - 4:6- 
^ dimethyl - quinohne, 7 - amino - 2 - hydroxy- 
4:5 - dimethyl - quinoline, 7 - amino - 6- 
methoxy - 2 - hydroxy - 4 - methyl - quino- 
line and 7 - amino - 2 - hydroxy - 4:5:8- 
_ trimeth3dquinoline. 

The new azo colouring matters of the inven- 
tion, either singly or in mixtures, in the form 
of dry powders may be used as pigments for 
the colouration of paints, giving yellow to 
violet and deep-blue shades of good fastness 
^ to heat and solvents when incorporated in 
alkyd or other paint media. Alternatively die 
colouring matters may be used as pigments 
for colouring artificial polymeric materials, 
for example polyvinyl diloride, polythene, 
45 polystyrene, or cellulose acetate. 

By milling the filtered and washed colour- 
ing matter obtained from the coupling steps 
whfa water and a dispersing agent, for example 
disodium dinaphthylmethane-di-^-sulphonate, 
50 the new colouring matters of the invention 
may be obtained in the form pigment 
pastes suitable for the manufacture of emul- 
sion paints, for the colouration of wallpaper, 
for textile printing, for die colouration erf 
55 paper and paper laminates, for flushing into 
paint vehicles or lithographic varnish or for 
use in die mass pigmentation of fibre-forming 
materials such as viscose. 
Amines of the above formula which are of 
60 e^jcdal value in die process of the invention 
are those in whidi the substiments in t^ ring 
B are meth^ or mcthoxy groups, particulaiiy 
7 - amino - 2 - hydroxy - 4: 6 - dimeriiyl- 
quin<^ine, 7 — ammo * 2 - hydroxy — 4 : 5- 
65 dimetfayiquindine, 7 - amino - 2 • hydroxy- 



4:5:8 - trimethylquinoline and 7 - amino- 
6 - mcthoxy - 2 - hydroxy - 4 - methyl- 
quinoline, since these amines give rise to 
colouring matters of very good light fastness, 
especiaEy when used in conjunction widi the 70 
following coupling components: — ^2-hydroxy- 
3 - naphthoic(4^ - methoxy - 2^ - methyl- 
aniUde), 2 - hydroxy - 3 - naphthoic(5^- 
chloro - 2^:4^ - dimetiioxyanilide), 1 - f- 
tolyl - 3 - methyl - pyrazolone, acetoacet- '5 
2:4- dimethylanilidc, acetoacet - p - phene- 
tidide, aceto - acet - <? - chloranilide and 
acetoacet - 4 - chloro - 2:5 - dimedioxy- 
anilide. 

The azo colouring matters of the invention 80 
may also be formed in situ on textile materials. 
For example textile materials may be impreg- 
nated with an alkaline solution of the coupling 
component and treated with a solution of tiie 
diazotised amine (or a stable salt thereof such 85 
as a zinc chloride complex) to form the in- 
soluble colouring matter on the fibre. If de- 
sired, the diazonium salt may be convened to 
a stable derivative such as a diazo amino com- 
pound and applied to textile materials in ad- 90 
mixture with the coupling component, the 
insoluble colouring matter being subsequentiy 
developed on the fibre, for example by an 
acidic after-treatment or by neutral steaming. 

The invention is illustrated but not limited ^5 
by the following examples in which the parts 
are by weight. 

Example 1 
A suspensicm of 2.35 parts of 7-amino-4: 6- 
dimethyl-2-hydro3cyquinoline in 40 parts of 
water is stirred with 4.5 parts of ION hydro- 
chloric add at 0° C. and diazotised by add- 
ing a solution of 0.88 part of sodium nitrite 
in 6.3 parts of water. The diazonium solution 
is filtered and 5 parts of sodium acetate 105 
crystals and 5 parts of gladal acetic add are 
added. A solution of 4.25 parts of 2-hydroxy- 
3-napthoic(4^-methoxy - 2^ - methylanilide) in 
300 parts of water and 4 parts <k ION potas- 
sium hydroxide solution is added to the diazo HO 
solution with stirring. The mixture is then 
stirred for 1 hour and the ten^raturc is 
slowly raised to 70° C and maintained for 
a further 1 hour. The red pigment is filtered 
off while hot, x^'ashed well with cold water 115 
and dried at 50° C. When incorporated into 
paints the resulting pigment has very good 
fasmess to heat^ to light and to solvents. 

EXAMPLE 2 

In place of the 4.5 parts of 2-hydroxy-3- 120 
naphthoic(4^-methoxy-2-metiiylanilide) used in 
Example 1 there is used 2.18 parts of 1- 
phenyl-3-methyl-5-pyra2olone. When incor- 
porated into paint media the resulting pig- 
ment gives orange shades dt very good fast- 125 
ness to heat. 

Example 3 
In place of the 2.35 parts <rf l-amino-4:6- 
dimeth5d-2-hydroxyquinoline and 4.25 parts of 
2 - hydroxy - 3 - naphthoic(4^ - methoxy- 130 
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2^ - metihylanilide) used in Example 1 there then added to a solution of 2 - hydroxy - 3- 

are used 2.35 parts of 7 - amino - 4:5- napihthoic(4^ - chloro-2^ - methylanilide) in 

dimethyl - 2 - hydroxyquinoline and 3.5 parts 300 parts of water and 4 pans of ION potas- 

of acetoacet - 4 - chloro -2:5- dimethoxy- sium hydroxide. The mixture is stirred for 20 

5 anilide. When incorporated into paints the 1 hour^ heated slowly to 70^ C. and stirred 

resulting pigment gives reddish-yellow slides at this temperature for a further 1 hour. The 

of very good fasmess to light and to solvents, deep blue black pigment is filtered off while 

Example 4 hot, washed well with cold water and dried 

A suspension of 2.55 parts of 7-amino-6- at 50° C. When incorporated into paint media 25 

10 methoxy-2-hydroxy-4-methyJquinoline in 40 it has very good fastness to heat^ ligjit and 

pans of water is stirred widi 4.5 parts of ION solvents. 

hydrochloric acid at 0° C. and diazotised by The shades of the colouring matters ob- 

adding a solution of 0.88 part of sodium nitrite taincd by coupling the diazonium salts of 

in 0.3 pan of water. 5 parts of sodium acetate various 7-amino-24iydroxy-4-methylqmnoline 30 

15 crystals and 5 parts glacial acetic add are derivanves with various coupling components 

added to the diazonium suspension which is are shown in the following tabic. 

Amine Coupling Component Shade 

7-amino-2-hydroxy- acetoacet-4-chloro- yellow 

4 :6-dimediyl quinoline 2 :5-dimethoxyaniIide 

— do — acetoacet-2:4-dimethyl- greenish-yellow 

acetoacetanilide — do— 

acetoacet-o-chloranilide yellow 

acetoacet-4-chlor-2- 
methylanilide 

acetoacet-2:4-di- „ 
methoxyanilide 

acetoacet-/>-phenetidide greenish-yellow 

acetoacet-2 :4 :6-trichloro- yellow 
anilide 

acetoacet-4-chloro-2- „ 
methoxyanilide 

acetoacet-4-chloro-3- „ 
methoxyanilide 

2-hydroxy-3-naphtiioic(5^ red 
chloro-2^ihethylanilide) 

— do — 2-hydroxy-3-naphthoic(2^- deep red 

mcdiylanllide) 

7-amino-2-hydroxy- 2-hydroxy-3-naphthoic deep red 

4:6-dimediylquinoline (4^-methoxyanilide) 

—do— 2-hydroxy-3-naphthoic maroon 

(5i-chloro-2i:4i-di- 
methoxyanilide) 

2-hydroxy-3-naphthoic deep red 

(4^-<:hloro-2^metfaylanilide) 
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Amine 



Coupling Component 



Shade 



7-aimno-2-hydrQxy- 
4 :5-dimethylquino]ine 




7-amino-6-methoxy-2- 

hydroxy-4-methyl- 

quinoline 




7-amino-6-methoxy-2- 

liydroxy-4-methyl- 

quinoline 



acetoacet-2:4-dimethyl- 
anilide 

acetoacet-p-phenetidide 

1- p-tolyl-3-methyl-5- 
pyrazolone 

2- hydroxy-3-naphtlioic 
(4i-chloro-2^-mct±iylanilidc) 

2-hydroxy-3-napiithoic 
(4^-metliozyanilide) 

2-hydroxy-3-naphthoic 
(2^"mcthyl-4^-methoxyanilide) 

2-hydroxy-3-naphthoic 

(5i-cfaloro-2^:4^-di- 

mcthoxyamlide) 

acetoacet-4-chloro- 
2 :5-dimet3ioxy-anilide 



acetoacet-2 :4-dimethyl- 
anilide 

acetoacet-o-dilor-amlide 

acetoacet-^-pliaietide 

l-phenyl-S-methyl-S- 
pyrazolone 

1- /Htolyl-3-mediyl-5- 
pyrazolone 

2- hydroxy-3-naphthoic 
(2^mediylanilide) 

2-liydroxy-3-naphtbLOic 
(4^-mcthoxyaniHde) 



2-hydroxy-3-naphthoic 
(2^methyl-4^-methoxyanilide) 

2-hydrozy-3-naphthoic 

(5i-chloro-2i:4i-di- 

methoxyanilide) 



yellow-orange 

yellow-orange 
orange 

deep red 

reddish-maroon 

deep red 

maroon 

reddish-yellow 

yellow 

reddish-yellow 

yellow 
yellowish-red 

orange 

dark blue 

dark blue 
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Amine 



Coupling Component 



Shade 



7-amino-2-hydroxy- 

4 :5 :8-trimethylquinoline 



7-amino-6-chloro-2- 

hydro3qr-4-metfayl- 

quinoline 



7-amino-6-chloro-2- 

hydroxy-4-methyl- 

quinoline 



acctoacet-4-chloro- 
2 :5-dimethoxyanilide 

acetoacet-2 :4-dimethyl- 
anilide 

acctoacct-^ :5-dichloro- 
2-methyianilide 

1- /)-tolyl-3-medi5'l-5- 
pyrazolone 

2- hydroxy-3-naphthoic 
(2i-methyl-4^methoxy- 
anilide) 

2-hydroxy-3-naphthoic 

(5i-chloro-2^:4^-di- 

methoxyanilide) 

2-hydroxy-3-naphthoic 
(4^-methoxyaniIide) 

l-/>-tolyl-3-methyl-5- 
pyrazolone 



2-hydroxy-3-naphi±LOic 
(2^-mct±iyl-4-^mctiioxy- 
anilide) 

2-hydroxy-3-naphthoic 
(4^methoxyamlide) 

2-hydroxy-3-naphthoic 

(5^-chloro-2^:4i- 

dimedioxyanilide) 

2-hydroxy-3-naphthoic 
(4^-chloroanilide) 

2-hydroxy-3-naphthoic 

(4*-chloro-2*-methyl- 

anilide) 

acetoacet-2 :5-di- 
metiioxyanilide 

acetoacet-5-chloro-2- 
methylanilide 

acetoacet-4-ethosy- 
anilide 

aoetoacet-2 :4-di- 
methylanilide 

acetoacet-4-chloro- 
2 :5-dimethoxyanilide 

acctoacet-o-chloro- 
anilidc 



yellow 

dull red 
yellowish-red 
maroon 



orange 



maroon 



deep red 

yellow 

greenish yellow 

reddish ydlow 

bright greenish 
yellow 

yellow 
greenish yellow 
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The aminoquinolinc compounds used in the 
above Examples may be obtained as 
follows: — 

7-amino-2-hydroxy-4 : 6-dimethylquinoline 

5 305 parts of 1 - methyl -2:4- phenykne- 
diamine and 380 parts of ethyl acetoacetate 
are mixed in an apparatus arranged for dis- 
tillation. The temperature is raised to 130^ 
C. during 2 hours and is then maintained 

10 between 130^ and 150° C for a furdier 4 
hoin^, during which time 145 parts of liquid 
distil. The viscous residue is poured into a 
mixmre of 400 parts of concentrated hydro- 
chloric acid and 3000 parts of water and the 

15 mixture is then boiled under reflux for 4 hours. 
A littii: powdered carbon is added and the 
solution is filtered hot. Sufficient sodium 
chloride is added to the filtrate to give a 
15% solution and after cooling to 20° C. the 

20 solid which precipitates is filtered off. It is 
purified by dissolving a mixture of 200O parts 
of watei and 225 parts of concentrated hydro- 
chloric acid, adding carbon, filtering and 
neutralising the filtrate with sodium hydroxide 

25 solution. The purified product has a melting 
point of 350*^ C. (with decompoation). 

7-amino- 2-hydroxy-4 : 5-dimethyiquinoIine 
24.4 parts <rf 3 : 5-diaminotoluene is stirred 
at between 60° and 70° C. with 100 parts of 

30 toluene and when dissolved a soluticHi of 18.7 
parts of diketene in 50 parts of toluene^ is 
added during 1 hour, the heat of reaction 
keeping the temperature between 60° and 70° 
C After cooling to 20° C. the product is 

35 filtered and washed first with toluene and then 
with petroleum etiier. 51 parts of the product 
so obtained, 250 parts of water and 40 parts 
of concentrated hydrodiloric add arc mixed 
in an apparatus arranged for distillation and 

40 heated until 30 parts of liquid have distilled 
and the temperature of the residiml liquid has 
risen to 100° C. A litde powdered carbon is 
added to the residue whidi is filtered while 
hot and cooled to 20° C The hydrochloride 

45 of the required amine crystallises and is fil- 
tered off. It is then dissolved in boiling dilute 
hydrochloric acid and tiie solution made alka- 
line witii ammonia to ^edpitate the free base. 
The product has a melting point of 261° to 

50 271° a 

7-amino-6-methoxy-2-hydroxy-4- 
methylquinoline 
138 parts of 2 : 4-diaminoanisole and 280 
pans of ethyl acetoacetate are mixed in an 
55 apparatus arranged for distillation and heated 
as rapidly as possible to 130° Q and then 
slowly to 140^ C. timing 2 hours. 90 parts 
of ah3d aloAol distils. The viscous residue 
is poured into a mixture of 1000 parts of 
60 water and 160 parts of coacentrated hydro- 
chloric add and the mixture distilled until 
200 ports of distillate are obtained. Sodium 
acetate is added to the hoc residue until it is 



no longer acid and the mixture is cooled to 
20° C. The sticky solid which precipitates is 65 
filtered, washed with water, treated with 500 
parts of hot ethyl alcohol and finally crystal- 
lised from 400 parts of glacial acetic acid. 
The solid product has a melting point of 348° 
to 350° C. ™ 
7-amino-2-hydroxy-4: 5 : 8-trimethyl- 
quinoline 

134 pans of 2: 5-dimcthyl-l : 3-phcnylcne- 
diamine is dissolved in 400 parts of toluene 
and the solution added at between 60° and 75 
70° C. to a solution of 188 parts of diketene 
in 188 parts of toluene. After stirring for 16 
hours the solid is filtered off and washed first 
with toluene and then with petroleum ether. 
127 parts of the product so obtained is stirred 80 
with 400 parts of water and 400 parts of con- 
centrated hydrochloric acid and heated slowly 
to 95° C. and then maintained at between 95° 
and 100° C. for 4 hours. 620 parts of sodium 
acetate crystals are added and the mixture is 85 
cooled ta 20° C, filtered and the product 
washed on the filter with 200 parts of satu- 
rated aqueous sodium chloride solution. The 
solid is dissolved at 95° C. in 500 parts of 
water and 30 parts of concentrated hydro- ^ 
chloric acid, a Httlc carbon is added and the 
solution is filtered and cooled. The hydro- 
diloride whidh crystallises is filtered aff, 
washed with sodium chloride solution, re- 
dissc^ved in 500 parts of water at between 95 
80° and 85° C. and the free base is precipi- 
tated by addition of ammonia. It is filtered, 
washed well and dried. This amine has a 
melting point of 277° to 279°. 

7-amino-6-diloro-2-hydroxy-4-methyl- 100 
quinoline 

84 parts of diketene are stirred with 150 
parts of toluene and 72 parts of 4-chloro-77z- 
phenylenediamine are added at such a rate 
that heat of reaction takes the temperature to 105 
between 60° and 70° C. After stirring for a 
further 1 hour at between 60° and 70° Q 
the mixture is cooled to 15° C and the 
crystalline precipitate of the N:N-di(aceto- 
acetyl) compound is filtered from the toluene. 110 
The crystals are added to 500 parts of water 
and 100 pans of 36% aqueous hydrochloric 
acid and the mixture is distilled until tiie 
temperature of the boiling solution rises to 
100=> C. and then heated at 100° C. for a 115 
further 2 hours. Decolourising carbon is 
added and the solution is filtered hot from 
the cari)on and the filtrate cooled to 15° C. 
The hydrochloride of 7 - amino - 6 - diloro- 
2 - hydroxy - 4 - methjiquinoline which 120 
crystallises is filtered off and converted to the 
free base by boiling for 1 hour with a solution 
of 50 paits of sodium acetate crysuls in 500 
pans of water, cooling to room temperature, 
filtering and washing with cold water. The 125 
product has a melting point of 280° C (with 
decomposition). 
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WHAT WE CLAIM IS: — 

1. The new azo colouring matters which 
in one of their tautomeric fomois are of the 
formula : — 




wherein A stands for the residue of a coupling 
component devoid of sulphonic acid and carb- 
oxylic acid groups and die ring B carries not 
more than 2 substituents selected from the 
10 following: — halogen atoms and alkyl and 
alkoxy groups of not more than 4 carbon 
atoms. 

2. New azo colouring matters according to 
Claim 1 wherein A stands for the residue of 

15 a coupling component seleaed from 2- 
hydroxy - 3 - naphthoic(4i - methoxy - 2^- 
methylanilide), 2 - hydroxy - 3 - naphthoic- 
(5^ - chloro - 2^:4^ - dimethoxyanilide), 1- 
p - tolyl - 3 - methyl-pyrazolone^ acetoacet- 

20 2 :4 - dimethylanilide, acctoacet - p - phene- 
tidide, aceto - acet - o - chloranilide and 
acetoacet - 4 - chloro - 2:5 - dimethoxy- 
anillde. 

3. New azo colouring matters according to 



Claims 1 and 2 wherein the substituents in 25 
the ring B are methyl groups. 

4. Process for manufacture of the new azo 
colouring matters according to Claim 1 which 
comprises coupling a coupling component 
devoid of sulphonic acid and carboxylic add 30 
groups with a diazotised amine of the formula : 

wherein the ring B carries substituents as 
stated in Claim 1. 

5. Process according to Claim 4 wherein 35 
the diazotised amine is selected from 7- 
amino - 2 - hydroxy -4:6- dimethyl- 
quinoline, 7 - amino - 2 - hydroxy -4:5- 
dimethylquinoline, 7 - amino - 2 - hydroxy- 
4:5:8 - trimethylquinoline, and 7 - amino- 40 
6 - methoxy - 2 - hydroxy - 4 - methyl- 
quinoline. 

6. New azo colouring matters according to 
Claim 1 as hereinbefore particularly described, 
especially with rrference to the foregoing 45 
Examples. 

WALTER SCOTT, 
Agent for the Applicants. 
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PROVISIONAL SPECIFICATION 

New Azo Colouring Matters containing 2-HydroxyquinoIine 

Residues 



We, Imperial Chemical Industries 
LiMiTEDj of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement: — 

This invention relates to new azo colouring 
matters and more particularly it relates to new 
^zo colouring matters suitable for the coloura- 
tion of textile materials, paints, printing inks, 
rubber, artificial polymeric materials and fibre 
forming materials. 

According to the invention we provide the 
new azo colouring matters which in one of 
their tautomeric forms are of the formula: — 



wherein A stands for the residue of a coupling 
component devoid of sulphonic add and carb- 
oxyLc add groups and the ring B carries not 
more than 2 subsdments selected fttnn the 
following: —halogen atoms, lower aU^ groups 
and lower alkoxy groups. 

As examples of substituents carried by the 
ring B there may be mentioned chloro, teomo, 
methyl, ethyl, methoxy, etfaoxy and iso- 
propoxy. 




As examples oi coupling components, the 
residue of which may be represented by A 
there may be mentioned phenolic coupling 
components and tiose which contain a keto- 
methylene group. More specifically there may 
be mentioned tiie azoic coupling components 
which are listed on pages 2613 to 2628 of 
**Cblour Index" Sec<ttid Edition 19^56 (pub- 
lished jointly by the Sodety of Dyers and 
Colourists and the American Association of 
Textile Chemists and Coloriste). There may 
also be mentioned the arylides of acetoacetic 
add, benzoylaoetic add and the like; also 
heterocyclic coupling compcments for example 
the pyrazolones and hydroxyquinolines. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of the new azo colouring matters as herein- 
before defined whidi comprises coupling a 
couphng component devoid of sulphonic add 
and caiboxylic add groups with a diazotised 
amine of the formula: 

CH. 



wherein the ring B carries substituents as 
stated above. 

Tlie process of the invention may con- 
veniendy be carried out by mixing a solution 
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or suspension of the diazotised amine with 
an alkaline solution or suspension of the 
coupling component, stirring the mixture imtil 
the coupling is completed and isolating the 
5 precipitated colouring maner by filtration and 
v^^ashing, and, if desired, drying the colouring 
matter. 

If desired, mixtures of coupling components 
or mixtures of the diazotised amines may be 

1® used in the process of the invention. 

As examples of coupling components which 
may be used in the process of the invention 
there may be mentioned azoic coupling com- 
ponents such as ,5-naphthol and the arylamides 

15 of 2 - hydroxy - 3 - naphthoic acid, for 
example 2 - hydroxy - 3 - naphthoicanilide, 
2 - hydroxy - 3 - naphthoic(5^ - chloro - 2^- 
methylanilide), 2 - hydroxy - 3 - naphthoic- 
(5^ - methoxy - 2^ - methylanilide). There 

2^ may also be mentioned heterocyclic com- 
pounds for example 1 - arylpyrazolones such 
as 1 - phenyl - 3 - methyl - pyrazolone, 1- 
p - tolyl - 3 - methyl - pyrazolone, 1 - (4*- 
metfaoxj^henyl) - 3 - methyl - pyrazolone and 

25 quinoline derivatives such as 2 : 4 - dihydroxy- 
quinoline, and especially there may men- 
tioned acetoacetic and benzoylacetic arylides 
such as acetoacetanilide, acetoacet - o-- 
toluidine, acetoacet - p - toluidide, acetoacct- 

30 o - anisidide, acetoacet - a - diloranilide, 
acetoacet - p - anisidide, acetoacet - /> - chlor- 
anihde, acetoacet - 2:4 - dimethylanilide, 
acetoacet - p - phenetidide, ac^oacet -2:5- 
dimedioxy-anilide, acetoacet - 2:4 - dimeth- 

35 oxyanilide, acetoacet - 4 - diloro - 2:5 - 
dimedioxyanilide, acetoacet - 5 - chloro -2:4- 
dimedioxyanilide and benzoylacetanilide. 

TTie amines used in the process of the 
invention may be obtained by condensation of 

40 the api^c^riately substituted m-phenylene 
dianune whh acetoacetic ester for example by 
the process described in "Berichte der 
Deiitsdie Chemiaiie Gesellschaff' 1898, 
volume 31, page 796, for die condensation of 

45 7«-phenylene diamine with acetoacetic ester to 
give 7-amino-2-hydroxy-4-metiiyl-quinolinc. 

As examples of amines which may be used 
in the process of the invention there may be 
mentioned 7 - amino - 2 - hydroxy - 4:6- 

50 dimethyl - quinoline, 7 - amino - 2 - hydroxy- 
4:5- dimethyl - quinoline, 7 - amino - 6- 
methoxy - 2 - hydroxy - 4 - metiiyl - quinoline, 
7 - amino - 2 - hydroxy - 4:5:8 - trimethyl- 
quinoline. 

55 The new azo colouring matters of the inven- 
tion, eitiier singly or in mixtures, in the form 
of dry powders may be used as pigments for 
the colouration of paints, giving yellow to 
vi<^et and de^-blue shades of good fasmess 

60 to heat and solvents when incoiporated in alkyd 
or other paint media. Alternatively the colour- 
ing matters may be used as pigments f<^ 
ooloaiing anifidal polymeric materials, for 
example polyvin^ diloridc, polythene, poly- 

65 sgreoe, or cellulose acetate. 



By milling the filtered and washed colouring 
matter obtained from the coupling step with 
water and a dispersing agent, for example 
disodiiun dinaphthylmcthane-di-/?-sulphonate, 
the new colouring matters of the invention may 70 
be obtained in the form of pigment pastes 
suitable for the marufacmre of emulsion 
paints, for the colouration of wallpaper, for 
textile printing, for the colouration of paper 
and paper laminates, for flushing into paint 75 
vehicles or lithographic varnish or for usc^ in 
the mass pigmentation of filwe forming 
materials such as viscose. 

Amines of the above formula which are of 
especial value in the process of the invention 
are those in which the subsntuents in the ring 
B are methyl groups, particularly 7 - amino- 

2 - hydroxy -4:6- dimethylquinoline, 7- 
amino - 2 - hydroxy -4:5- dimethylquinoline, 
7 - amino - 2 - hydroxy -4:5:8- trimethyl- 
quinoline and 7 - amino - 6 - methoxy - 2- 
hydroxy - 4 - methylquinoline, since these 
amines give rise to colouring matters of very 
good light fasmess, especially when used in 
conjunction with the follov/ing coupling com- 
ponsnts: — 2 - hydroxy - 3 - naphthoic(5^- 
metiioxy - 2^ - metiiylanilide), 2 - hydroxy- 

3 - naphthoic(5' - chloro - 2^ : 4^ - dunethoxy- 
anilide), 1 - /> - tolyl - 3 - methyl - pyrazolone, 
acetoacet - 2:4 - dimethylanilide, acetoacet- "5 
p - phenetidide, aceto - acet - o - chloranilide 
and acetoacet - 4 - chloro -2:5- dimethoxy- 
anilide. 

The azo colouring matters of the invention 
may also be formed in situ on textile materials. 100 
For example textile materials may be impreg- 
nated with an all:aline solution of the coupling 
component and treated with a solution of the 
diazotised amine (or a stable salt thereof such 
as a zinc chloride complex) to form the in- 105 
soluble colouring matter on the fibre. If de- 
sired, the diazonium salt may be converted 
to a stable derivative such as a diazoamino 
compound and applied to textile materials in 
admixture with the coiq}ling component, the 
insoluble colouring matter being subsequentiy 
developed on the fibre, for example by an 
addic after-treatment or by neutral steaming. 

The invention is illustrated but not limited 
by the following examples in which the parts 115 
are by wei^t. 

Example 1 
A suspension of 2.35 parts of 7 - amino- 
4:6- dimeth]^ - 2 - hj^droxyquinoline in 40 
parts of water is stirred with 4.5 parts of ION 120 
hydrochloric add at 0^ C and diazotised by 
adding a solution of 0.88 part of sodium nitrite 
in 6.3 parts of water. The diazonium solution 
is filtered and 5 parts of sodium acetate 
cri^tals and 5 parts of glacial acetic add are 125 
added. A solution of 4.25 parts of 2-hydroxy- 
3 - nai^tholc(5* - methoxy - 2* - methyl- 
anilide) in 300 parts of water and 4 parts of 
ION potassium hydroxide solution is added to 
the diazo solution with stirring. The mixture 130 
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is then stirred for 1 hour and the temperature 
is slowly raised to 70° C. and maintained 
for a further 1 hour. The red pigment is 
filtered off while hot, washed well with cold 

5 water and dried at 50° C When incorporaied 
into paints the resulting pigment has very good 
fastness to heat, to light and to s<ivents. 
Example 2 
In place of the 4.5 parts of 2 - hydroxy- 

10 3 - naphthoic(5^ - methoxy - 2 - metfayl- 
anilide) used in Example 1 diere is used 2.18 
parts of 1 - phenyl - 3 - methyl - 5 pyrazo- 
lone. When incorporated into paint media the 
resulting pigment gives orange shades of very 

15 good fastness to heat. 

Example 3 
In place of the 2.35 parts of 7 - amino- 
4:6- dimethyl - 2 - hydroxyquinoline and 
4.25 parts of 2 - hydroxy - 3 - naphthoic(5^- 

20 methoxy - 2^ - methylanilide) used in Example 
1 there are used 2.35 parts of 7 - amino- 
4:5 - dimethyl - 2 - hydroxyquinoline and 
3.5 parts of acetoacet - 4 - chloro - 2:5- 
dimethoxyanilide. When incorporated into 

25 paints the resulting pigment gives reddish- 
yellaw shades of very good fasmess to light 
and to solvents. 



Example 4 

A suspension of 2.55 parts of 7 - amino- 
6 - methoxy - 2 - hydroxy - 4 - methyl- 
quinoline in . 40 parts of water is stirred with 
4.5 parts of ION hydrochloric add at 0° C. 
diazotised by adding a solution of 0.88 part 
of sodium nitrite in 0.3 part of water. 5 parts 
of sodium acetate crystals and 5 parts glacial 
acetic add are added to the diazonium- suspen- 
sion which is then added to a solution of 2- 
hydroxy - 3 - naphthoic(5^ - chloro - 2^- 
methylanilide) in 300 parts of water and 4 
parts of ION potassium hydroxide. The mix- 
ture is stirred for 1 hour, heated slowly to 
70° C. and stirred at this temperamre for a 
further 1 hour. The deep blue pigment is 
filtered off while hot, washed well with cold 
water and dried at 50° C, When incorporated 
into paint media it has very good fasmess to 
heat, light and solvents. 

The shades of the colouring matters ob- 
tained by coupling the diazonium salts of 
various 7 - amino - 2 - hydroxy - 4 - methyl- 
quinoline derivatives with various coupling 
components are shown in the following' table. 



Amine Coupling Component Shade 

7-amino-2-hydroi^- acetoacet-4-chloro- yellow 

4 :6-dimethylquinoline 2 :5-dimethoxyanilide 

— do — acetoacet-2:4-dimethyl- greenish-yellow 
aniKde 

— do— acetoacetanilide — do— 

— do — acetoacet-o-chloranilide yellow 

acetoacet-4-chlor-2- „ 
methylanilide 

acetoacet-2:4-dimethoxy- „ 
anilide 

acetoaoet-/>-phc&cddide greenish-yellow 

acetoacet-2 :4:6-tridiloro- yellow 
anilide 

acctoacct-4-chloro-2- „ 
methosyanilide 

acetoacet-4-chloro-3- 3, 
metho^ranilide 

2-hydroxy-3-naphthoic(5*- red 
diloro-2^-methylanilide) 

2-hydroxy-3-naphthoic(2*- deep red 

mediylanilide) 
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Amine 



Coupling Component 



Shade 



7-amino-2-hydroxy-4:6- 
dimethylquinoline 



7-ainino-2-hydroxy-4 :5- 
dimethylquinoline 




7-aiaino-6-methoxy-2- 

hydroxy-4-inethyl- 

quinoline 




7.amino-6-znedios7-2-* 

hydroxy-4-mcriiyl- 

quinoline 



2-hydroxy-3-naphthoic 
(4^-methoxyamlide) 

2-hydroxy-3-naphthoic 

(5^chlaro-2^:4i-di- 

jnethoxyanilide) 

2-hydroxy'3-naphtlaoic 

(4i-chloro-2i-metliyl- 

anilide) 

acetoacet-2 :4-diinethyl- 
anilide 

acetoacet-p-phenetidide 

1- p-tolyl-3-inethyl-5- 
pyrazolone 

2- hydroxy-3-naphthoic 
(5^-ihloro~2^-methylanilide) 

2-hydroxy-3-naphthoic 
(4^-inethosyanilide) 

2-hydroxy-3-naphthoic 
(2^-ineAyi-5^-inethoxy- 
anilide) 

2-hydroxy-3-naphthoic 

(5^-diloro-2i:4i-di- 

metiioxyamlide) 

ac:etoacet-4-chlQro-2 :5- 
dimethosyanilide 



acetoacet-2 :4-dimethyl- 
anilide 

acetoacet-o-chlor-anilide 

acetoacet-/Kphenetide 

l-phenyl-3-methyi-5- 
pyrazdone 

1- />-totyl-3-metiiyl-5- 
pyrazolone 

2- hydroxy-3-naphthoic 
(21-methylanilide) 

2-hydro3cy-3-naphthoic 
(4^inethoxyamIide) 



2-l]ydiQ]^-3-ni9hdioic 
(2*-mediyl-5*-meriioxy- 
anilide) 

2-hydroxy-3-naphthoic 
(5M±iloro-2^:4*-di- 
methoxyanilidc) 



deqp red 
maroon 

deep red 

yellow-orange 

yellow-orange 
orange 

deep red 

reddish-maroon 

deep red 

maroon 

reddish-yellow 

yellow 

reddish-yeEow 

yellow 
yellowish-red 

orange 

dark blue 

dark blue 
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Amine 



Coupling Component 



Shade 



/ -amino**z-Dyciroxy- 

4 :5 :8-trimethylquinoline 


dimetli03cy)anilide 


yellow 


— do— 


acetoacet-2 :4-dimethyl- 
anilide 




—do— 


acetoacet(4 :5-di-chloro-2- 
mcthyl) anilide 


dull red 


— do — 


l-^-tolyl-3-mediyl- 
pyrazolone 


yeUowish-red 




2-hydroxy-3-naphthoic 
(2^-methyl-5^-mcthoxy 
anilide) 


maroon 


— do — 


2-hydroxy-3-naplithoic 

(5i-cfaloro-2i:4i.di- 

methoxyanilide) 


3i 




2-hydroxy-3-naphthoic 
(4^-methoxyamIide) 


99 



10 



15 



20 



25 



30 



35 



The aminoquinoline compounds used in the 
above Examples may be obtained as follows : — 
7-amino-2-hydroxy-4 : 6-dimethylquinoIine 
305 parts of 2 - methyl - 1 : 4 - phenylene- 
diamine and 380 parts of ethyl acetoacetate 
are mixed in an apparatus arranged for dis- 
tillation. The temperature is raised to 130^ 
C. during 2 hours and is then maintained be- 
tween 130° and 150° C. for a further 4 hours, 
during which time 145 parts of liquid distil. 
The viscous residue is poured into a mixture 
of 400 parts of concentrated hydrochloric add 
and 3000 parts of water and the mixture is 
then boiled under reflux for 4 hours. A little 
powdered carbon is added and the solution is 
filtered hot. SuflScient sodium chloride is 
added to the filtrate to give a L5% solution 
and after cooling to 20° C. the solid which 
precipitates is filtered off. It is purified by 
dissolving a mixture of 2000 parts of water 
and 225 parts of concentrated hydrodiloric 
acid, adding carbon, filtering and neutralising 
the filtrate with sodium hydroxide solution. 
The purified produa has a melting point of 
350° C. (with decomposition). 
7-amino-2-hydroxy-4 : 5-dimethylquinoline 
24.4 parts of 3 : 5-diaminotoluene is stirred 
at between 60° and 70° C. with 100 parts of 
toluene and when dissolved a solution of 18.7 
pans of diketene in 50 parts of toluene is 
added during 1 hour, the heat of reaction 
keeping the temperature b etwe en 60° and 70° 
C After cooling to 20° C. the product is filtered 
and washed first wi^ toluene and then with 
petroleum ether. 51 parts of the product so 
obtained, 250 parts of water and 40 parts of 
concentrated hydrodiloric add are mixed in an 
apparatus arranged for disdllaticxi and heated 



until 30 parts of liquid have distilled and the 
temperature of the residual liquid has risen 
to 100° C. A little powdered carbon is added 
to the residue which is filtered while hot and 
cooled to 20° C. The hydrodiloride of the 
required amine crystallises and is filtered aS. 
It is then dissolved in boiling dilute hydro- 
chloric add and ihe soluridn made all^line 
with ammonia to precipitate the free base. The 
produa has a melting point of 261° to 271° 
C 

7-amino-6-methoxy-2-hydroxy-4- 
metfaylquinoline 
138 parts of 2 : 4-diaminoanisole and 280 
parts of ethyl acetoacetate arc mixed in an 
apparatus arranged for distillation and heated 
as rapidly as possible to 130° C. and then 
slowly to 140° C. dimbg 2 hours. 90 parts 
<^ ediyl alcohol distils. The viscous residue 
is poured into a mixture of 1000 parts of 
^^'ate^ and 160 parts of concentrated hydro- 
chloric add and the mixture distilled until 200 
parts oi distillate are obtained. Sodium 
acetate is added to the hot residue until it is 
no longer add and the mixture is cooled to 
20° C. The sticky sc^d which predpitates is 
filtered, washed with water^ treated widi 500 
parts of hot ethyl alcohol and finally crystal- 
lised from 400 pans of gladal acetic add. The 
solid product has a melting point oi 348° to 
350° C. 

7-amino-2-hydroxy-4 : 5 : 8-trimediji- 
quinoline 

134 parts of 2 : 5-dimethyl-l : 3-phenylene- 
diamine is dissolved in 400 parts of toluene 
and the solution added at between 60° and 
70° C. to a soluticm of 188 parts of diketene 
in 188 parts of toluene. After stirring for 16 
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hours the solid is filtered off and washed first 
with toluene and then with petroleum etiier. 
127 parts of the product so obtained is stirred 
with 400 parts of water and 400 parts of con- 
centrated hydrochloric acid and heated slowly 
to 95° C and then maintained at between 95° 
and 100° C for 4 hours. 620 parts of sodiimi 
acetate crystals are added and the mixture is 
cooled to 20° Q, filtered and the product 
washed on the filter with 200 parts of satu- 
rated aqueous sodium chloride solution. The 
solid is dissolved at 95° C. in 500 parts of 



water and 30 parts of concentrated hydro- 
chloric acid, a Htde carbon is added and the 
sobidon is filtered and cooled. The hydro- 
diloride which crystallises is filtered off, 
washed with sodium chloride soluQon> re- 
dissolved in 500 parts of wattr at between 
80° and 85° C and the free l»se is precipi- 
tated by addition of ammonia. It is filtered, 
washed well and dried. This amine has a 
melting point of 277° to 279° C. 

WALTER SCOTT, 
Agent for the Applicants. 
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